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A  BIBLIOGRAPHY  CN  NON-GAUSSIAN  SIGNAL  PROCESSING:  1971-1980 


I.  INTRODUCTION 


described  in  a  recent  report,  "Study  of  a  Class  of  Non-Gaussian 
Signal  Processing  Problems"  by  C.  H.  Chen,  non-Gaussian  signal  processing 
is  an  area  of  both*  theoretical  and  practical  importance.  Sane  appropriate 
research  programs  in  ncn-Gaussian  signal  processing,  as  suggested  in  CNR 
SRO  booklet,  may  be: 
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To  analyze  existing  algorithms  for  "worst  case"  situations  in 
the  presence  of  intentional  man-made  noise.  Ncnparametric  and 
robust  approaches  should  be  explored  to  devise  algorithms  which 
perform  well  no  matter  what  characteristics  the  noise  source  may 
have. 

To  investigate  techniques  for  weak  signal  extraction  in  the  pre¬ 
sence  of  strong  signals;  as  a  special  case,  to  explore  potential 
techniques  for  detecting  spread-spectrum  signals  including  the 
analysis  of  changes  in  noise  statistics  caused  by  pseudo-noise 
signals. 

To  enlarge  the  basic  mathematical  and  statistical  theory  of  ncn- 
Gaussian  stochastic  processes  applicable  to  both  electromagnetic 
and  underwater  sound  environments. 

To  study  non-Gaussian  models  appropriate  for  reverberation  or 
reverberation- like  noise  found  in  shallow  water  environments. 

To  examine  the  extent  of  non-Gaussian  sources  of  impulsive  noise 
interference  in  underwater  acoustic  signal  processing  problems  of 
Navy  interest. 
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6.  To  overcome  related  shortcomings  in  existing  theory  including 
non-white  interference,  ncn-staticnarity  of  channels  and  inter¬ 
ferences,  multipath,  dispersion,  doppler  effects,  and  problems 
caused  by  sensor  and  array  flaws. 

''This  Bibliography  is  prepared  according  to  the  above  outline  of  problem 
areas.  Only  the  last  ten  years' publications  are  selected.  It  is  not  pos¬ 
sible  to  list  all  relevant  publications  even  for  the  ten  year  period.  How¬ 
ever,  at  least  seme  representative  literatures  are  included  in  each  topic. 

All  publications  listed  are  unclassified.  Each  reference  is  listed  only  cnae 
in  the  report.  References  are  arranged  in  the  first  author's  alphabetical 
order. 
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II.  BIBLIOGRAPHY  ON  NONPARMETRIC/RQBUST  APPROACHES 


1.  Agee,  William  S.,  Turner,  Robert  H. ,  "Application  of  Robust  Statistical 
Methods  to  Data  Reduction,"  DDC  Report  AD-A052  543,  March  1978. 

2.  Agee,  William  S.,  Turner,  Robert  H. ,  "Robust  Regression:  Computational 
Methods  for  M-Estimates , "  DDC  Report  AD-A056  792,  June  1978. 

3.  Agee,  William  S. ,  Turner,  Robert  H. ,  Gcmez,  Jose  E. ,  "Application  of 

Robust  Filtering  and  Smoothing  to  Tracking  Data,"  DDC  Report  AD-AO80, 
December  1979.  * 

4.  Bickel,  Peter  J. ,  "Using  Residuals  Robustly.  I.  Tests  for  Heterosoedas- 
ticity.  Nonlinearity,"  DDC  Report  AD-A062  235,  May  1975.  Pub.  in  the 
Annals  of  Statistics,  v.  6,  no.  2,  p.  266-291,  1978. 

5.  Box,  G.E.P. ,  "Robustness  in  the  Strategy  of  Scientific  Model  Building," 
DDC  Report  AD- AO 70  213,  May  1979. 

6.  Carroll,  Raymond  J. ,  Ruppert,  David,  "On  Rubust  Tests  for  Heteroscedas- 
ticity,"  DDC  Report  AD-A077  566,  July  1979. 

7.  Carroll,  Raymond  J. ,  Wagman,  Edward,  J. ,  "A  Monte  Carlo 'Study  of  Robust 
Estimators  of  Locations ,"  DDC  Report  AD-A019  539,  November  1975. 

8.  Dicyer,  Roger  F. ,  "Rubust  Sequential  Detection  of  Narrowband  Acoustic 
Signals  in  Noise,"  DDC  Report  AD-A069  829,  May  1979. 

9.  Evans,  Janes,  Kersten,  Paul,  Kurz,  Ludwik,  "Robustized  Recursive  Esti¬ 
mation  with  Applications,"  DDC  Report  AD-A064  511,  March  1976,  Pub.  in 
Information  Sciences,  v.  11,  p.  69-92,  1976. 
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10.  Gaver,  Donald  P.,  "Statistical  Methods  of  Probable  Use  for  Understanding 
Remote  Sensing  Data,"  DDC  Report  AD-A076  908,  October  1979. 

11.  Huber,  Peter  J. ,  "The  1972  Wald  Lecture.  Robust  Statistics:  A  Review," 
DDC  Report  AD-768  676,  November  1971,  Publication  in  the  Annals  of  Mathe¬ 
matical  Statistics,  v.  43,  no.  4,  p.  1041-1067,  1972. 

12.  Johns  Hopkins  University,  Baltimore,  MD,  Department,  of  Electrical  Engi¬ 
neering,  Final* Report,  "Representation  and  Analysis  of  Signals.  Non¬ 
par  ametric/Robus  t  Methods  and  Non-Gaussian  Models  in  Ccmnuni  cation 
Theory,"  DDC  Report,  AD-763  407,  1971. 

13.  Kassam,  Saleem  A.,  "Robust  Array  Detectors,"  DDC  Report  AD-A038  641, 

1977. 

14.  Kassam,  Saleem  A.,  "A  Bibliography  on  Nonparametric  Detection,  1959- 
1979,"  DDC  Report  AD-A080  187,  1979. 

15.  Kassam,  Saleem  A.,  Lim,  Tong  Lecng,  Cimini,  Leonard  J. ,  "Signal  Pro¬ 
cessing  Filters  Under  Modeling  Uncertainties,"  DDC  Report  AD-A080  184, 
1979. 

16.  Kazakos,  D. ,  and  Papantoni-Kazakos ,  P. ,  "Nonparametric  Methods  in 
Ccrmunication  Systems,"  Marcel  Dekker,  Inc.,  New  York,  1977. 

17.  Kersten,  P.,  Kurz,  L. ,  "Bivariate  m-Interval  Classifiers  with  Applica¬ 
tion  to  Edge  Detection,"  DDC  Report  AD-A052  499,  February  1976.  Pub. 
in  Journal  of  Information  and  Control,  v.  34,  no.  2,  p.  152-168,  June 
1977. 

18.  Kxishnamurthy ,  J. ,  Arozullah,  M. ,  "A  Robust  Detection  Scheme  with  Fixed 
Thresholds  for  Amplitude  Shift  Keyed  Signals,"  DDC  Report  AD-752  008, 
September  1972. 

19.  Krishnamurthy ,  J.'-,  "A  Robust  Detection  Scheme  with  Learning  of  Thresholds 
for  Amplitude  Shift  Keyed  Signals,"  DDC  Report,  AD-752  009,  September 
1972. 

20.  Krishnamurthy,  J. ,  Arozullah,  M. ,  "Robust  Detection  Schemes  for  Fre¬ 
quency  Shift  Keyed  and  Phase  Shift  Keyed  Signals,"  DDC  Report  AD-752 
010,  September  1972. 

21.  Launer,  Robert  L. ,  Wilkinson,  Graham  N. ,  (editors),  "Robustness  in 
Statistics,"  Academic  Press,  1979. 

22.  Martin,  R.D. ,  "Robust  Estimation  of  Signal  Anplitude,"  IEEE  Trans,  on 
Information  Theory,  v.  IT-18,  p.  596-606,  1972. 

23.  Martin,  R.D. ,  and  Masreliez,  C. J. ,  "Robust  Estimation  via  Stochastic 
Approximation,"  IEEE  Trans,  on  Information  Theory,  v.  IT-21,  p.  263-271, 
1975. 

24.  Martin,  R.D. ,  and  Schwartz,  S.C.,  "Robust  Detection  of  a  Known  Signal 
in  Nearly  Gaussian  Noise,"  IEEE  Trans,  on  Information  Theory,  v.  IT-17, 
p.  50-56,  1971. 


25.  Mercier ,  Daniel  E.,  "An  Extended  Kalman  Filter  for  Use  in  a  Shared 
Aperture  Medium  Range  Tracker,"  DDC  Report  AD-A064  191,  December  1978. 

26.  Miller,  J.  H. ,  and  Thcmas,  J.B.,  "The  Detection  of  Signals  in  Impulsive 
Noise  Modeled  as  a  Mixture  Process,"  IF, HE  Trans,  on  Communications ,  v. 
CQM-24,  n.  5,  p.  559-563,  May  1976. 

27.  Miller,  J.  H. ,  Thanas,  J.  B. ,  "Numerical  Results  on  the  Convergence  of 
Relative  Efficiencies,"  DDC  Report  AD-A012  194,  January  1974.  Pub.  in 
IEEE  Transactions  on  Aerospace  and  Electronic  Systems,  vol.  AES-11,  no. 

2,  p.  204-209,  March  1975. 

28.  Miller,  J.  H. ,  Thcmas  J.  B. ,  "Robust  Detectors  for  Signals  in  Ncn-Gaussian 
Noise,"  DDC  Report  AD-A048  095,  June  1976.  Pub.  in  TEEE  Transactions  on 
Communications,  p.  686-690,  July  1977. 

29.  Morris,  Jeol  M. ,  "On  Approaches  to  Robust  Detection  for  HF  Communications , " 
DDC  Report  AD-A066  030,  January  1979. 

30.  Morris,  J.  M. ,  "On  Single-sample  Robust  Detection  of  Known  Signals  with 
Additive  Unknown-mean  Amplitude-bounded  Random  Interference,"  TREE  Trans, 
on  Information  Theory,  vo.  IT-26,  n.  2,  p.  199-209,  March  1980. 

31.  Parzen,  Emanuel,  "A  Density-Quantile  Function  Perspective  on  Robust 
Estimation,"  DDC  Report  AD-A056  707,  March,  1978. 

32.  Price,  E.  L.,  and  Vandelinde,  V.D. ,  "Robust  Estimation  Using  the  Robbins- 
Monro  Stochastic  Approximation  Algorithm,"  l eke  Trans,  on  Information 
Theory,  vo.  IT-25,  n.  6,  p.  698-704,  November  1979. 

33.  Sandell,  N.  R. ,  Jr.,  "Recent  Developments  in  the  Robustness  Theory  of 
Multivariable  Systems,"  Proceedings  of  the  ONR/MlT  Workshop  held 

April  25-27,  1979  at  M.I.T. ,  also  as  DDC  report  AD-A082  362,  August  1979. 

34.  Stigler,  Stephen  M. ,  "Simon  Newcomb,  Percy  Daniell,  and  the  History  of 
Robust  Estimation,  1385-1920,"  DDC  Report  AD-757  026,  December  1972. 

35.  Sullivan,  Francis  J.M. ,  "Representation  and  Analysis  of  Signals.  Part 
XXX.  Robust  Multi-Input  Processors.",  DDC  Report  AD-735  891,  May  1971. 

36.  Wegman,  E. J. ,  "Two  Approaches  to  Nonparametric  Regression:  Splines  and 
Isotonic  Inference,"  to  appear  in  "Recent  Development  in  Statistical  In¬ 
ference  and  Data  Analysis,"  edited  by  K.  Matusita,  North  Holland,  N.Y. , 
1980. 

37.  Weinert,  Howard  L. ,  El-Sawy,  Abdel-Rahman  H. ,  "Robust  Waveform  Design," 

DDC  Report  AD-A074  932,  September  1978. 

38.  Weinert,  Howard  L. ,  El-Sawy,  Abdel-Rahman  H. ,  "Robust  Noncoherent  Detec¬ 
tion,"  DEC  Report  AD-A073 ,  February  1979. 

39.  Wolcin,  Joseph  J. ,  III,  "Robust  Sequential  Probability  Ratio  Detectors," 

DDC  Report  AD-A015  637,  September  1975. 
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NOTE:  The  above  list  does  not  include  the  references  on  nonpar arre trie  pro¬ 
bability  density  estimation,  which  are  listed  in  pattern  recognition 
textbooks. 


III.  BIBLIOGRAPHY  ON  LINEAR  AND  NONLINEAR  ADAPTIVE  FILTERING  WITH  APPLICATION  TO 
WEAK  SIGNAL  EXTRACTION 


1.  Ahmed,  N.,  "A  Study  of  Adaptive  Digital  Filters",  Sandia  Laboratories 
Development  Report  77-0102. 

2.  Ahmed,  N.;  Elliott,  G.;  Stearns,  S.,  "On  the  Adaptive  Transfer  Filter", 
Asilomar  Conference  on  Systems,  Circuits,  and  Computers ,  Nov.  1977. 

3.  Ahmed,  N.;  Hunmsls,  D.R.;  Uhl,  M.L. ;  and  Soldan,  D.L. ,  "A  Short-term 
Sequential  Regression  Algorithm",  IEEE  Trans  on  Acoustics,  Speech  and 
Signal  Processing,  v.  ASSP-27,  no.  5,  p.  453-457,  Oct.  1979. 

4.  Chen,  C.H. ,  "Spectral  and  Spatial  Adaptive  Processing  of  Array  Data", 
Technical  Report,  SMU  TR-EE-75-6,  August  1975. 

5.  Chen,  C.H.,  "Adaptive  Image  Filtering",  Proceedings  of  IEEE  Pattern 
Recognition  and  Image  Processing  Conference,  Chicago,  Aug.  1979. 

6.  Chen,  C.H.,  "Adaptive  Filtering  for  Seismic  Signal  Detection",  Technical 
Report  SMU-EE-TF-5,  October  1979. 

7.  Chen,  C.H.,  "Note  on  Kalman  Filtering  for  Seismic  Signal  Detection", 
Technical  Report  SMU-EE-TR-80-1,  Feb.  1980. 

8.  Chen,  C.H.,  "Bibliography  on  Adaptive  Digital  Filtering  and  Related 
Topics",  Systems,  Man,  and  Cybernetics  Review,  v.  9,  no.  2,  April  1980. 

9.  Coker,  M. J. ;  Sijmkins,  D.N. ,  "A  Nonlinear  Adaptive  Noise  Canceller”,  Proc. 
of  ICASSP  80,  v".  2  of  3,  p.  470-473,  April  1980. 

10.  Curry,  T.J.,  "A  Theoretical  and  Experimental  Comparison  of  Transit  Detector 
Performance  in  the  Time-varying  Noise  of  the  Ocean",  Ph.D.  thesis.  Univ¬ 
ersity  of  Rhode  Island,  1975. 

11.  Dove,  W.P.;  Oppenheim,  A.V. ,  "Event  Location  Using  Recursive  Least  Squares 
Signal  Processing",  Proc.  of  ICASSP,  v.  3  of  3,  p.  848-850,  April  1980. 

12.  Elliott,  G.R. ;  Jacklin,  W.L. ;  Stearns,  S.D.,  "The  Adaptive  Digital  Filter", 
SAND76-0360,  Sandia  Laboratories,  Albuquerque,  NM,  August  1976. 

13.  Feintuch,  P.L. ,  "An  Adaptive  Recursive  IMS  Filter",  Proc.  of  IEEE,  v.  64, 
no.  11,  p.  1622-1624,  November  1976. 

14.  Glover,  J.R. ,  Jr.,  "High  Order  Algorithms  for  Adaptive  Filters",  IEEE 
Trans,  on  Conmunications,  v.  COM- 27,  no.  1,  p.  216-221,  January  1979. 
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15.  Johnson,  C.R. ,  Jr.,  "A  Conveyence  Proof  for  a  Hyperstable  Adaptive 
Recursive  Filter",  IEEE  Trans,  on  Information  Theory,  v.  IT- 25, 
no.  6,  p.  745-749,  November  1979. 

16.  Kretschmer,  F.F.,  Jr.;  and  Lewis,  B.L. ,  "An  Improved  Algorithm  for 
Adaptive  Processing",  IEEE  Trans,  on  Aerospace  and  Electronic  Systems, 
v.  AES-14,  no.  1,  p.  172-177,  January  1978. 

17.  Landau,  I.D.,  "Unbiased  Recursive  Identification  Using  Model  Reference 
Adaptive  Techniques",  IEEE  Trans,  on  Automatic  Control,  v.  AC- 21,  no.  2, 
p.  194-202,  April  1976. 

18.  Larimore,  M.G.;  Johnson,  C.R. ,  Jr.;  and  Treichler,  J.R. ,  "Adaptive 
Cancelling  Using  SHARF, "  Proc.  21st  Midwest  Symposium,  on  Circuits  and 
Systems,  Ames,  Iowa,  p.  124-129,  August  1978. 

19.  Larimore,  M.G.;  Treichler,  J.R. ;  and  Johnson,  C.P.,  Jr.,  "Multipath 
Cancellation  by  Adaptive  Recursive  Filtering",  Proc.  12th  Asilomar 
Conference  on  Circuits,  Systems,  and  Computers,  Pacific  Grove,  CA, 
p.  219-223,  November  1978. 

20.  Morgan,  D.R. ;  Craig,  S.E.,  "Realtime  Adaptive  Linear  Prediction  Using 
the  Least  Mean  Square  Gradient  Algorithm",  IEEE  ASSP  Transactions, 

v.  24,  no.  6,  p.  494-507,  December  1976. 

21.  Nitzberg,  R. ,  "Computational  Precision  Requirements  for  Optimal  Weights 
in  Adaptive  Processing",  IEEE  Trans,  on  Aerospace  and  Electronic  Systems, 
v.  AES-16,  no.  4,  p.  418-425,  July  1980. 

22.  Parikh,  D.  and  Ahmed,  N.,  "On  an  Adaptive  Algorithm  for  HR  Filters", 

Proc.  of  IEEE,  v.  66,  no.  5,  p.  585-587,  May  1978. 

23.  Srinath,  M.D.;  Rajasekaran,  P.K. ,  "An  Introduction  to  Statistical  Signal 
Processing  with  Applications",  John  Wiley  &  Sons,  New  York,  1979. 

24.  Steams,  S.D. ;  Elliott,  G.R. ;  and  Ahmed,  N. ,  "On  Adaptive  Recursive 
Filtering",  Proc.  of  10th  Asilomar  Conference  on  Circuits,  Systems,  and 
Gonputers,  Pacific  Grove,  CA,  p.  5-10,  November  1976. 

25.  Widrow,  B.;  McCool,  J.  and  Ball,  M.,  "The  Complexx  IMS  Algorithm",  Proc. 
of  IEEE,  v.  63,  p.  719-720,  April  1975. 

26.  Widrow,  B,  et.al.,  "Adaptive  Noise  Cancelling;  Principles  and  Appli¬ 
cations",  Proc.  of  IEEE,  v.  63,  no.  12,  p.  162,  December  1975. 

27.  Widrcw,  B.,  et.al.,  "Stationary  and  Non- stationary  Learning  Characteristics 
of  the  Adaptive  IMS  Filter",  Proc.  of  IEEE,  v.  64,  p.  1151,  August  1976. 

28.  Widrcw,  B.;  and  McCool,  J.M. ,  "A  Comparison  of  Adaptive  Algorithms  Based 
on  the  Methods  of  Steegrest  Descent  and  Random  Search",  IEEE  Trans,  on 
Antennas  and  Propagation,  v.  AP-24,  no.  5,  p.  615-637,  September  1976. 

29.  Willsky,  A.S.,  "Digital  Signal  Processing  and  Control  and  Estimation 
Theory",  MIT  Press,  1979. 
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30.  Willsky,  A.S.;  Jones,  H.L.,  "A  Generalized  Likelihood  Ratio  Approach 
to  the  Detection  and  Estimation  of  Jumps  in  Linear  Systems" ,  IEEE 
Trans,  on  Automatic  Control,  p.  108-112,  February  1976. 


IV.  BIBLIOGRAPHY  ON  CHANNEL  MODELING ,  SIGNAL  CHARACTERISTICS,  AND  ARRAY  PROCESSING 

1.  Mams,  S.L. ;  Doubek,  J.W.,  "Frequency  Coherence  and  Time  Coherence  in 
Random  Multipath  Channels",  DDC  Report,  AD-A047  456,  August  1976.  Pub. 
in  Journal  of  the  Acoustical  Society  of  America,  v.  62,  no.  2,  p.  286- 
294,  August  1977. 

2.  Altes,  R. A. ,  "Detection,  Estimation,  and  Classification  with  Spectrograms", 
Journal  of  Acoustic  Society  of  America,  v.  67,  no.  4,  p.  1232-1246,  April 
1980. 

3.  Anderson,  V.C. ,  "Envelope  Spectra  for  Signals  and  Noise  in  Vertically 
Directional  Beams",  Journal  of  Acoustic  Society  of  America,  v.  65, 

p.  1480-1487,  1979. 

4.  Bogdanovich,  V.A. ,  "Non-displacement  Rules  for  Signal  Detection  in  Non- 
Gaussian  Distributions  with  Unknown  Parameters",  DDC  Report  AD-B013, 
January  1976. 

5.  Boroson,  D.M. ,  "Sample  Size  Considerations  for  Adaptive  Arrays",  IEEE 
Trans,  on  Aerospace  and  Electronic  Systems,  v.  AES-16,  no.  4,  p.  446- 
451,  July  1980. 

6.  Cantoni,  A.  and  Godara,  L.G.,  "Resolving  the  Directions  of  Sources  in  a 
Correlated  Field  Incident  on  an  Array" ,  Journal  of  Acoustic  Society  of 
America,  v.  67,  no.  4,  p.  1247-1255,  April  1980. 

7.  Carter,  G.C.;  and  Abraham,  P.B.,  "Estimation  of  Source  Motion  from  Time 
Delay  and  Time  Compression  Measurements" ,  Journal  of  Acoustic  Society  of 
America,  v.  67?  no.  3,  p.  830-832,  March  1980. 

8.  Chang,  C.Y.,  "Adaptive  Multichannel  Filtering",  Proc.  of  ICASSP  80, 
p.  462-465,  April  1980. 

9.  Crepeau,  P.J.,  "Topics  in  Naval  Telecommunications  Media  Analysis", 

Naval  Research  Lab  NRL  Report  8080,  December  1976;  available  through 
NTIS. 

10.  D'Assumpcao,  H.A. ,  "Some  New  Signal  Processors  for  Arrays  of  Sensors", 

IEEE  Trans,  on  Information  Theory,  v.  IT-26,  no.  4,  p.  441-453,  July  1980. 

11.  Dwyer,  R.F.,  "Robust  Sequential  Detection  of  Weak  Signals  in  Undefined 
Noise  Using  Acoustical  Arrays",  Journal  of  Acoustic  Society  of  America, 
v.  67,  no.  3,  p.  833-841,  March  1980. 


12.  Edward,  J.A.,  "Matched  Array  Processing  for  Wideband  Non-Gaussian  Signals", 
DDC  Report  AD-907  128L,  December  1972. 
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13.  Griffiths,  J.W.R.  and  Hudson,  J.E.,  "An  Introduction  to  Adaptive  Pro¬ 
cessing  in  a  Passive  Sonar  System" ,  NATO  Advanced  Study  Institute  on 
Singal  Processing,  LaSpezia,  Italy,  September  1977. 

14.  Hassab,  J.C.,  "Homomorphic  Deconvolution  in  Reverberant  and  Distor- 
tional  Channels:  An  Analysis",  Journal  of  Sound  and  Vibration, 

v.  58,  p.  215-231,  1978. 

15.  Hassab,  J.C.  and  Boucher,  R.E.,  "The  Effect  of  Dispersive  and  Non- 
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